This study suggests P2P programs that promote the use of farmers markets can contribute to individual behavior change, community change, and potentially changes in the agricultural sector. These results provide support for the further development and evaluation of P2P farmers market programs.
vegetable consumption, and improves attitudes and beliefs about buying, preparing, and eating fruit and vegetables (8) (9) (10) . SNAP participants who shop at farmers markets consume vegetables approximately 0.5 more times per day compared to SNAP participants who do not shop at farmers markets (11) .
However low-income shoppers face many barriers to shopping at farmers markets such as cost, time, location of markets, hours of operation, lack of awareness of markets and the desire to shop for everything at one location (12, 13). Recently, many communities have begun implementing a variety of strategies to make farmers markets more accessible to this population.
One strategy is to provide financial incentives for SNAP participants to shop at farmers markets, as reducing the cost of produce can be an effective way to increase consumption among low-income shoppers (3) . The USDA Economic Research Service reported that a ten percent price discount at the retail level would encourage low-income households to increase their consumption of fruit by 2.1-5.2%
and vegetables by 2.1-4.9% (3) . Incentives have already been in place in the Women Infants and
Children (WIC) Farmers Market Nutrition Program and in the Senior Farmers Market Nutrition Program.
Many of these have been evaluated and appear to contribute to increased shopping at farmers markets and increased fruit and vegetable consumption (11, 14) . There is a new and growing trend toward providing SNAP matching programs at farmers markets, such as the Fresh Bucks program in Washington State, which provides varying incentive structures such as a dollar-for-dollar match (up to ten dollars) when shoppers use their Electronic Benefits Transfer (EBT) cards at the market (15).
However, even in areas that offer these incentives, there are many low-income shoppers who are still not shopping at farmers markets. Reasons for this include a lack of knowledge about the incentive programs, and a lack of awareness about the location and hours of markets (11, 16) . This highlights the need for initiatives that complement financial incentives by increasing awareness and knowledge and addressing other barriers throughout the community.
Peer-to-Peer Programs
There is some variety in the definition of "peer-to-peer" (P2P) interventions in the literature, but the major commonalities are that they involve individuals (e.g. peer educators) who are members of the target community, who are natural helpers, natural leaders, a person others trust and typically turn to for support, and someone who has a large social network (17) (18) (19) . The role of peer educators is to promote the health of community members by providing health information, resources, or referrals in an informal, and culturally relevant way (19) (20) (21) .
In the literature, P2P workers include lay health advisors, community health advocates, ambassadors, promotoras, navegantes, community health workers, navigators, and peer outreach workers (22) (23) (24) (25) (26) . In this study, the term "peer-to-peer" (P2P) is used to describe this category of initiatives, and the term "peer educator" is used to describe the individual.
P2P initiatives can connect individuals to a variety of resources and health information, specifically in communities that are often labeled "hard-to-reach", which have historically lacked access to health care, or those in which conventional outreach methods may not be effective (27) (28) (29) (30) . Peer educators are better suited to reach these communities because of their ability to provide culturally relevant information and their understanding of their community's' language, assets, values, and needs (21, 22 ).
P2P models have been used successfully in African American, Hispanic/Latino, Native American, Immigrant, and low-income communities addressing a wide array of health topics including cancer screening, sexual health, diabetes, tobacco cessation, pesticide contamination, couples violence, oral health, general health, nutrition/changing dietary patterns, infant mortality, low birth weight, childhood immunizations, hypertension, smoking, and the use of preventative care services (31, 32) . In many cases, P2P programs appear to be cost-effective and successful at increasing knowledge and facilitating behavior change (21, 23-26, 28, 33-35) .
While P2P models have been used in a variety of health promotion initiatives, to the best of our knowledge the use of this initiative to increase shopping at farmers markets has not been studied.
Context
In Washington State, farmers market promotion activities can be funded through the Supplemental Nutrition Assistance Program Education (SNAP-Ed), the nutrition education and obesity prevention arm of SNAP. Several SNAP-Ed contractors in Washington implement P2P activities as part of their SNAPEd work, and Washington's SNAP-Ed program has specifically highlighted P2P interventions as a promising approach to promote and increase access to farmers markets for low-income populations.
Recently, there has been a shift in the scope of SNAP-Ed to expand its focus beyond just individual education to address additional determinants of nutrition behavior through promotion of policies, systems, and environment interventions. United States Department of Agriculture (USDA) recently finalized an evaluation framework that reflects this comprehensive approach (36). [ Figure 1 describes the components of the evaluation framework]. This study uses the SNAP-Ed evaluation framework to understand the impact of P2P initiatives, as several P2P programs included in this study were funded through SNAP-Ed. The current study was part of a parent study entitled Washington Farmers Market Access Evaluation (WFMAE) conducted by the University of Washington Center for Public Health Nutrition (UW CPHN).
The parent study aimed to improve understanding about the impact of activities underway in the state to increase use of farmers markets by low-income populations, especially activities funded by the state's SNAP-Ed program. It included a "deep dive" evaluation into one innovative farmers market initiative to learn about its effectiveness and feasibility and how it could be improved or replicated.
WFMAE's Advisory Group, composed of individuals involved in WA State farmers markets, public health and SNAP-Ed, expressed interest in focusing on P2P models for the "deep dive" evaluation, given their recent focus in Washington State, and the state SNAP-Ed directive specifically focused on using P2P models to promote fruit and vegetable consumption.
The purpose of this qualitative study is to identify and describe a sample of P2P farmers market programs in Washington State, explore perceptions about the impacts of P2P programs, and to evaluate the factors that contribute to the success of these programs. We also examine how these findings relate to key indicators in the SNAP-Ed Evaluation Framework.
Methods

Study Population
Interviews were conducted with P2P program leaders, peer educators, and participants [definitions in table 1 ]. Leaders were identified using two different strategies. Some were identified through a statewide survey about farmers market activities conducted as part of the parent study. Others were identified by the parent study's Advisory Group. Once identified, the University of Washington Center for Public Health Nutrition (UW CPHN) research team reached out to these leaders to schedule detailed interviews about their P2P programs. Peer educators and program participants were recruited using snowball sampling. At the end of each interview with leaders the research team requested contact information for peer educators from their program. Each peer educator interviewed was then asked to connect the research team to a program participant for a phone interview. Inclusion criteria for all participants included involvement in one of the participating P2P programs, being 18 years or older, and providing informed consent. After consultation with the University of Washington International Review Board, it was determined that this study did not meet the definition of human subjects research. 
Interviewee Role Definition
Leader
Data Coding and Analysis
A coding framework for the qualitative interviews was developed by adapting the Consolidated Framework for Implementation Research (37) . The framework combines relevant constructs from several different implementation theories in health services research, and is divided into 5 major domains. Figure 2 describes the framework domains. This framework was used to examine the multi-level factors that affect implementation, including the design of the initiative itself, the specific qualities of the peer educators, the larger context that the program functions within, and the process of implementation including evaluation of outcomes, successes and challenges. Interviews were coded using the code book developed from the CFIR framework. One third of the interviews were double-coded, and the codebook was refined and clarified based on discussion between coders. Interviews were coded and analyzed using Atlas.ti version 7.5.15
to identify emerging themes.
Results were then examined using the SNAP-Ed Evaluation Framework, which evaluates the ability of an intervention to create short, medium, and long term changes in individual behavior, environmental settings, and external sectors of influence. [Description of the evaluation framework in figure 1 ]
Results
Participants
There were 18 total interviewees representing leaders, peer educators, and participants across four peer-to-peer (P2P) programs. Table 2 shows the distribution of interviewees across programs and position within the program. 
Type of
Program Descriptions
Of the four P2P initiatives included, one was administered by a local health department, two by farmers markets, and one by a city government office that contracted with four different community-based organizations. Interviewees described different organizational goals and structures, resulting in a great amount of diversity in the design of the P2P programs. For example, some community based organizations target specific racial and ethnic populations, one works within low-income housing facilities, and others are run directly through the farmers markets. All programs worked to improve the health of community members by increasing access to fresh fruit and vegetables, but for most organizations interviewed, P2P promotion of farmers markets was just one aspect of the work they do.
While all P2P programs conducted farmers market tours, other activities varied, including classes or workshops on buying and preparing produce, staffed booths at farmers markets or other events, doorto-door outreach, office hours for drop-in consultations, creation of signage and fliers, and advocacy to local government. For more specific details about the design and activities of each program, see appendix i.
Multilevel Outcomes and Facilitators of P2P Programs
Many factors influenced the success of P2P programs. Using the SNAP-Ed Evaluation Framework, we evaluated outcomes and facilitators at the individual level, in the community, at the environmental level, and within other sectors of influence. Figure 1 depicts the SNAP-Ed evaluation framework and highlights the specific indicators examined in this study.
Individual Level
The first level of the SNAP-Ed evaluation framework is the individual level. This section examines the changes experienced by both participants and peer educators in readiness and health behaviors influenced by P2P initiative. It also examines the capacity and qualities of peer educators to support these changes.
Both peer educators and program participants described increases in knowledge about farmers markets, and the use of SNAP and Fresh Bucks incentive programs at farmers markets, with a large portion of peer educators and program participants reporting they did not know they could use SNAP at farmers markets before coming in contact with P2P programs. Additionally, several interviewees reported increased fruit and vegetable consumption (which is indicator MT1 on the SNAP-Ed Evaluation Framework) and increased ability to save and preserve fresh foods (MT2).
"Before, I kind of hesitated on buying fresh fruits and vegetables because of the expense. But now with those farmers market vouchers I can buy… in quantities and freeze them and then have them… all winter long" -Peer Educator
Many peer educators agreed on the perceived characteristics and qualities that contributed to their effectiveness as educators. Several were related to the way information was delivered, rather than intrinsic qualities of the peer educators themselves, and centered on the theme of being more than an educator who simply shares information as part of a job. Peer educators acknowledged their larger role as part of a social support network, as a friend, and as someone who can relate to other's experiences with compassion and empathy. Interviewees described the qualities of an effective educator in the following ways: 
" -Peer Educator
These quotes highlight the way peer educators described providing information as a natural part of social interactions and social support. Peer educators were not acting as voices of authority imposing rules around health behavior, so program participants felt comfortable asking for help and advice.
Another theme that emerged from talking to peer educators about important educator qualities was the importance of being passionate about the work and believing deeply in the program. Many peer educators were truly "natural helpers" with several saying that they enjoy assisting others, that they would be doing this type of work even if they were not officially part of a P2P program, or that they already had a passion for health-related topics.
"I like talking to people, I like helping them, helping them figure out solutions to their difficulties. And like I said, it's the kind of thing I would do anyway." -Peer Educator "I like to teach for one thing, and I'm trained in the healthcare field already, so it's a way of using my education to be able to help the people in my building. That really fulfills me." -Peer Educator
Communities In addition to individual-level outcomes and characteristics, many interviewees reported changes in their community and social networks. Overall, peer educators and participants reported that P2P
programs created changes in community member's perception about their neighbors, assistance programs, and farmers markets. They also reported an increase in the amount of interaction and support from their community.
Changing perceptions of the community Peers reported positive changes in their own perceptions of their community and the work of their organizations, which one peer educator described this way: 
" -Peer Educator
Some interviewees also reported a change in farmers markets themselves, feeling that farmers markets were more diverse and more welcoming since the initiation of farmers market programs that promote Fresh Bucks to low-income communities.
"I noticed before Fresh Bucks, that you would see nothing but kind of like upper class looking white people going to them, and I'm a white person myself, but I'm a low income white person, and now you go to farmers market and there's all kinds of people at it. I really enjoy …the particular farmers… it's a pleasure dealing with them. Like they've embraced the whole idea of the Fresh Bucks program." -Participant
Interviewees also described how P2P efforts led by community members could often effectively address cultural beliefs or biases within a specific community. One peer educator described the stigma against assistance programs within the Latino community: 
Environmental and Organizational Level
The second level of the SNAP-Ed evaluation framework is the environmental level. Environmental framework outcomes include changes in the organizations that are associated with P2P programs, such as improved organizational capacity to provide support for individual nutritional changes, and organizational efforts to leverage resources and plan for sustainability. Adoption and implementation of the P2P program itself was an environmental change to promote healthy eating and food access (indicator MT5 in the SNAP-Ed Evaluation Framework) for these organizations.
Initiative integration for sustainability
This study identified several factors that contributed to the implementing organization's support of peer educators, and identified ways in which the implementing organizations were planning for program sustainability (LT10). A common theme discussed among P2P leaders was the importance of designing initiatives so they fit naturally into the existing activities of the community based organization (CBO) that will implement the program. Leaders felt it was important to work with organizations whose mission was aligned with the goals of food access and farmers market promotion, so that P2P programs are seen as part of the core work of community organizations. This is one way program leaders reported planning for the sustainability of P2P initiatives. differently at each organization, but recruitment strategies all seemed to be designed to highlight some of the qualities of a successful peer educator discussed previously, such as being a natural helper and being passionate about the topic. Specific recruitment strategies are described more in appendix i.
Leaders supported the program by providing quality training for peer educators. Peer educators reported that this helped to increase their knowledge and motivate them to change their own behaviors and thereby contributed to the sustainability of the program's impact.
"So it's been that critically important to me to learn the things I'm learning. We're getting some excellent trainings that have been really wonderful to go to. So for me that has been great. I like learning new things." -Peer Educator
When peer educators were provided with trainings that helped them change their health behaviors, they reported excitement to share the new information with others.
"I didn't know that you could use an EBT card at farmers markets. I didn't know a lot about my EBT card before … The classes itself …I've been able to learn that if I go to the food bank first, before I spend any of my EBT card, I could use my EBT card for whatever the food bank didn't provide for my family.
And along with that a little extra left over or get even more fresh fruits and vegetables at the end of the month. So there's things like that that have been very beneficial that I've been able to teach to other people as well." -Peer Educator
Many organizations also chose to financially support their peer educators with a stipend. Peer educators, in general, reported feeling that this was not their main motivation for participating, but that it was helpful. For some, it may have bumped them from 'interested' to 'committed'. One organizational leader felt strongly about supporting community members in this tangible way: 
"It takes time, it takes relationship building, … I think one of the things that can really help with that
"And that's really powerful in the P2P model because not only are you asking them what do you think, then you're actually taking it back to somebody and you're sharing what they think and then it has a possibility of leading to change. …. So it's powerful for the P2P model." -Leader
Organizational partnerships and use of SNAP-Ed resources P2P initiatives were also able to affect other SNAP-Ed indicators of environmental change, such as the
SNAP-Ed indicators of forming of new partnerships (ST7) and leveraging resources (LT9).
One of the most significant successes discussed by program leaders was their network of partners.
Partners included the housing authority, farmers markets, the Washington State Department of Health 
"It actually has really helped with increasing my knowledge of these programs that are available and … the language that's used and the variety of programs that are out there and how they work together or oftentimes don't work together. … That has been extremely helpful." -Leader
In addition to the partnerships provided through the regional leads program, SNAP-Ed provides funds and resources that have supported the development of P2P initiatives. In this study, two P2P initiatives received SNAP-Ed funding to support their work. Even without direct SNAP-Ed funding, one program was still benefiting by partnering with SNAP-Ed organizations and receiving non-financial support from them. 
"So we don't receive any direct SNAP-Ed funding, but ... and we've also reached out to [SNAP-Ed
Sectors of Influence
The third level of the SNAP-Ed evaluation framework concerns champions and outcomes across multiple sectors of influence. In this case, change to the agriculture sector was the primary outcome at this level (MT8). The impact P2P programs have on farmers market sales was difficult to assess because there were many initiatives taking place at the same time. However, there has been a noticeable increase in Fresh Bucks use since the implementation of at least one of the P2P programs.
"I know that … this past year showed a real spike in uptake … in the Fresh Bucks use … and I certainly can't … take any credit for that, but it does make me wonder the impact that those two initiatives had on the fact that their numbers jumped." -Leader
Major Challenges
Despite the many successes of peer-to-peer programs there were some challenges. The most commonly mentioned challenges to implementing a P2P program were transportation to farmers markets and insufficient funding. Transportation was a major issue due to lack of busses, farmers market being located too far away, and rules about how many bags someone is allowed to carry onto a bus. Individual level barriers included lack of mobility due to disability and not owning a car. The challenge of adequate funding was brought up by leaders, who felt they needed more funds to be able to thoroughly evaluate and expand their programs, and by peer educators, who noticed they were spread thin, and lacked certain promotional materials and other tools.
Discussion
It appears that peer-to-peer (P2P) farmers market programs can foster individual changes in beliefs and behaviors and changes in the perceptions and dynamics of communities. The success of P2P programs in this study was influenced by the degree of support across systems, including the commitment of individual peer educators, the role of the implementing organization in facilitating the success of peer educators, and the role of policy and funding streams in enabling those organizations to create a well-designed program.
The multi-level SNAP-Ed Evaluation Framework was applied to consider the impacts and strengths of P2P initiatives around farmers market access. The Framework illustrates that the success of P2P
programs requires a system-wide coordination of efforts, and that in turn, successful implementation of P2P programs could result in outcomes such as individual changes, environmental changes, and changes in other sectors of influence.
Individual Level
Application of the SNAP-Ed Evaluation Framework highlights the potential of P2P initiatives to increase shopping at farmers markets and fruit and vegetable intake among low-income families. By spreading knowledge about the availability of markets, how to use electronic benefit transfer (EBT) cards and incentive programs like Fresh Bucks, P2P programs were able to address some of the most commonly cited farmers market shopping barriers. Additionally, the initiative was able to alter some of the negative perceptions of farmers markets and assistance programs like SNAP and Fresh Bucks.
The self-reported increase in shopping at farmers markets and increased fruit and vegetable consumption among participants, including both peer educators and the community members they interacted with, is consistent with other research on P2P initiatives that found an increase in knowledge, as well as positive health behavior changes among peer educators and other community members (32) .
The characteristics of the individual peer educators are key to the success of a P2P initiative. In the present study, characteristics of a successful peer educator included the ability to provide information in a respectful, friendly, and humble manner as well as a passion for helping others. While others found similar qualities, like the ability to build trust (22, 29) , to be essential, this study is somewhat unique in the focus on qualities related to the way information is delivered, as opposed to other studies which have focused on intrinsic personal qualities or knowledge such as understanding the peer educator role, knowledge about the health topic, having a good reputation in the community, and discretion (21, 22) .
Communities
The characteristics and actions of peers can help mobilize and transform communities. P2P models seem to have a unique ability to empower communities to take ownership of their own health and wellbeing. The present study found that peer educators were able to positively impact perceptions about their communities, about farmers markets, and about using assistance programs like SNAP and Fresh Bucks. This type of initiative is successful at targeting unique cultural beliefs of a community, a feature supported by other studies which found that community members are more comfortable talking about sensitive issues to people who were demographically similar to them and that peer educators are uniquely able to share information in a culturally-relevant way that is applicable and meaningful (22, 27) .
The perceived benefits from increasing socialization among community members found in this study is consistent with other research on the ability of P2P initiatives to increase socialization and allow community members to develop new social networks (32) . In this study, peer educators found a sense of purpose in serving their community, and working with people who had similar lived experiences. As reported by others (38) , peer educators had a sense of empowerment and ability to impact their community and they internalized their roles and acted as change agents within the community (17). As a result, community members feel supported and cared for, and participants in this study reported feeling hopeful about their community because of the efforts taken by P2P programs. This highlights how P2P programs have the ability to reach beyond the target individual behavior changes and influence the community as a whole. Because of this, in addition to spreading knowledge and awareness, P2P initiatives have unique potential to address some of the broader barriers to shopping at farmers markets, such as perceptions that low-income families and people of color are not welcome in farmers markets.
The present study identified several outcomes that took place at the community level, many of which are not specifically outlined in the SNAP-Ed Evaluation Framework. Identifying intervention champions is included in the framework as a short-term indicator of environmental level outcomes. However, the other outcomes identified here, such as changing community perceptions and increased socialization, are not specifically called out in the framework.
Environment and Organizational Level
The environmental level of the SNAP-Ed Evaluation Framework helps identify indicators of changes to the places we eat, live, work, learn, shop and play. At the environmental level, P2P initiatives are able to address short term goals like forming partnerships, and long term goals such as leveraging resources and planning for program sustainability.
P2P programs addressed the SNAP-Ed indicator of planning for sustainability by designing interventions that fit naturally into the existing activities of community organizations. If community organizations were able to embrace the ideas and activities around farmers market promotion and incorporate those topics into their work, they could continue to do so even without direct support from the implementing organization.
Successful programs require leaders within the implementing organization that recognize and support the qualities of peer educators that contribute to their success as well as facilitate the community building capacity of the program. One of the key ways leaders can support the program is by providing training that empowers peer educators to change their own behavior, and share what they learned with others. Many studies have looked at the effectiveness of training peer educators, and generally found training to be effective at increasing the knowledge of peer educators (19, 24-26, 34, 39) and in some cases creating positive behavior change in the peer educators themselves (26, 34) . Training sessions improve the self-efficacy and retention of individual educators (19, 23, 26) . A leadership team that prioritizes providing quality education to the chosen peer educators is a key component of P2P
initiatives. Training peer educators is not just a part of the preparation before a P2P intervention can take place; peer educators are members of the intervention's target community and therefor changes in their beliefs and health behaviors are the first of many outcomes of the intervention.
In addition to adequate training, peer educators require consistent support and access to resources.
Therefore the partnership between peer educators and community organizations is essential for providing a sustainable supply of information, resources and support (27) . Many peer educators in our study received a stipend and reported that, in some cases, this helped them decide to take on the role.
It may improve retention rates as well (23) .
Leaders need to provide opportunities for open communication and feedback. A study by Wagnor found that peer educators were able to identify additional needs of the community that the initiative was not originally designed to address (22) . This highlights the importance of listening to feedback from peer educators who are much better suited to identify ways in which the program is not addressing community needs and ways in which it can be improved.
Partnerships with other organizations (such as WA DOH and housing authorities) and funding (such as SNAP-Ed and the FINI grant) were instrumental to the success of P2P programs. In the current study, two programs were partially funded through SNAP-Ed, two were partially funded with a FINI grant, and one was partially funded through a Farmers Market Promotion Project Grant. In addition to direct funding, these sources often provided a network of partners and other resources, with one program highlighting the benefits of connections made through SNAP-Ed's Region Leads program. Through these partnerships and networks, leaders of implementing organizations were able to effectively leverage resources by coordinating and sharing knowledge, insights, and funding. Nevertheless, one of the most common challenges mentioned by leaders and peer educators in this study was a lack of funding. Most of the suggestions for program improvement were related to expanding program scope, which requires additional funding. This highlights the significant role that adequate resources have on the ultimate success and expansion of these programs. Funding resources and partners have been identified as essential in providing support with the recruitment and training of peer educators, developing outreach strategies, designing materials, and working with the community to promote the role of peer educators (23, 27, 30, 33) . Programs with state and federal funding are more likely to give peer educators a stipend, provide ongoing trainings, have a steering committee in place and have a physical space for the program, and to retain peer educators over time (23) .
While there is not much research on the use of P2P programs at farmers markets, there has been some evaluation of other SNAP-Ed interventions at farmers markets that indicates that farmers markets have the potential to be effective intervention sites for low-income families. One study found that holding cooking classes and nutrition classes at farmers markets improved attitudes, increased selfefficacy, and changed behaviors around preparing and consuming fresh fruit and vegetables (40) .
While several programs around farmers market may be taking place across the country, overall there are few published evaluations of SNAP-Ed interventions related to farmer markets (41) .
Sectors of Influence
Results suggest that the P2P initiatives included in this study may be able to influence the agriculture sector by increasing sales at farmers markets. Self-reported increase in farmers market shopping as well as in increase in Fresh Bucks use indicate a potential influence of the program on market sales, however, the direct impact was not measured. These results are self-reported and preliminary. Future research should focus on measuring the impact of P2P programs on farmers market sales to further illuminate the true impact of the initiative on the agricultural sector.
Limitations
Several limitations to this study should be acknowledged. First, this study had a small sample size, These findings illustrate the power of community-led initiatives. However, it also shows that in order for programs to be successful, they require the support of partner organizations, and adequate funding.
P2P programs are a relatively new and growing trend within the broader scope of fresh fruit and vegetable access work, and the current study offers support for their further expansion and development. Therefore we recommend additional research and pilot testing of the promising P2P model.
Conclusion
This study suggests peer-to-peer (P2P) programs that promote the use of farmers markets among SNAP-recipients can contribute to individual behavior change, community change, and potentially changes in the agricultural sector. Multilevel facilitators are needed for successful implementation. 
